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Abstract

To accommodate urban concentration of population, multi-purpose super-tall buildings have been introduced, but
they induce many travel demands causing regional traffic problems. While several travel demand management
policies such as transit promotion or parking limits are presented to alleviate such problems, transportation
infrastructure are still insufficient to meet high demands. In this study, super-tall buildings are categorized by scale
and purpose, then mode-specific derived demand is estimated using modal share of each category. Optimal
transportation infrastructure level is determined by condition-based average changing amount yielded by street

network delay (in case of road) or the number of transit routes (in case of transit).
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Table 1. Result of the subway modal share by scale of
super-tall buildings

Seale Subway Number of subway
||, BH2doiq modal share(%) station (unit)
50 F 30 1
Kwon et al. (2002)& 212728 wEey 100 F 10 2
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Estimation of Transportation Infrastructure from Public Transit

Figure 1. Procedure of transportation infrastructure scale

evaluation
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Table 3. Classification of modal share in scenario
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Table 4. Present condition of the transportation infrastruc-
ture

Mode MOE value Reference
Auto Delay 68.00 In urban area
(sec/veh)
gccupancy ar.e a 0.465 In urban area
(m”/person/carriage)
Bus Route 16 |Average of current|
(Number of Route)
status of bus
Headway .
. 6 operation in Seoul
(min/line)
g)ccupancy area 0.465 | In urban area
(m”/person/carriage)
Sub Frequency . 25 |Average of subway]
way | (frequency/hour/line) line 59
Number of carriage . '
. . 7 Shinbundang
(carriage/train)

FEREEFS W] UM fEgaste] gojat

gl £ T3] 919 the3t el Helat

[ Person per household Trip per person |
1 4
[ Trip per household X Number of household ]
1 4
Trip generation per day Hourly flow patterns
(trip/day) in a day
1 4
l Trip per hour X Modal share ]
1 4
lTrip per hour per mode + Occupancy per mode ]
1 4
Volume .
(veh/hour) ) PHE

Peak-hour volume
{(veh/hour)or (person/hour)}

Figure 3. Procedure of induced demand evaluation

4) http://topis.seoul.go.kr/renewal/traffic/BusInfo.jsp
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Table S. Induced automobile traffic by evaluation variables

Induced traffic of

Scale [Purpose’|Volume™| Auto modal share level(vph)
45% | 35% | 26% | 15%

R LF 865 | 691 517 344

50F 0.F 1,009 | 807 | 604 | 401
B&C LF 1,416 | 1,131 | 847 563

O.F 1,756 | 1,403 | 1,050 | 697

R LF 1,732 11,384 | 1,036 | 688

100F 0.F 2,017 11,612 1,206 | 801
B&C ILF 2,830 | 2,262 | 1,693 | 1,124

0.F 3,513 12,807 2,101 | 1,396

R IL.F 2,596 | 2,075 | 1,553 | 1,031

150F 0.F 3,026 | 2418 | 1,810 | 1,202
B&C L.F 4,247 13,394 | 2,540 | 1,687

O.F 5,268 | 4,210 | 3,151 | 2,093

Purpose® : R - Residence, B&C - Business&Commerce

Volume™* : LI.F - Inflow, O.F - Outflow
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Figure 4. Simulation analysis using TSIS
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Table 6. A comparison of network delay depending on
location of Super-Tall buildings

Purpose | Scale A B Average
(sec/veh) | (sec/veh) |(sec/veh)
50 F 73.41 (+)5.41 (+)
R 100 F 84.64 (+)16.64 19.78
150 F 105.29 (+)37.29 )
50 F 81.98 (+)13.98 (+)
B&C 100 F 123.83 (+)55.83 55.76
150 F 165.47 (+)97.47 )

A*: Network delay (sec/veh),
B**: Increased delay in comparison initial network delay
(sec/veh)
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Figure 5. Delay change progress by modal share of each
super-tall building types (R purpose)
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Figure 6. Delay change progress by modal share of each
super-tall building types (B & C purpose)
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Figure 7. Network Delay changing rate (per 10% decrease
of modal share)
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Table 7. Evaluation of the number of operating bus per
unit time

Average Total
Houte Headway| Frequenc frequency®)
(Number ey } AU 1yt pection | 1Ry
of Route) (min) | (frequency (frequency
/hour/route) /hour)
16 6 10 2 320

Table 8. Evaluation of the number of passenger per
unit time (bus)

Occupancy Passenger Passenger
LOS area /Number of |/hour/Number
(m”/passenger) Route of Route?)
D 0.465 51 16,320
E 0.365 64 20,480
C.R* - 13 4,160

D : Occupancy, 0.41-0.52 (Level of service D in KHCM)
E : Capacity 0.33-0.40 (Level of service E in KHCM)
C.R* : Capacity to remain

2) X5t

Zjsde] A5 2 Mul gzl gk 7]Eo] S
Zzzo 7 AL R o} vl Aol &7 1019 ARk W
Ag ol gsle] Z71e] ol d FsADE 7 2
717} Table 9ol a2t

258 A B8 B A9 n}ASIR| 2 Table 49 2
on A&t A4 HrlE 98l 2712 Table 109
gz ol gd AT 1AL W) 14 =4 F A0S
Agetaat gt

Table 9. Evaluation of the number of passenger per unit
time (subway)

LOS Occupancy area| Passenger Passenger
(m%/passenger) | /carriage /hour
D 0.465 164 4,053
E 0.365 195 4,799
C.R* - 31 746

D : Occupancy 0.41-0.52 (Level of service D in KHCM)
E : Capacity 0.33-0.40 (Level of service E in KHCM)
C.R* : Capacity to remain

Table 10. Evaluation of the number of spare passenger
per unit time (subway)

Carriage Frequency| B.C*  |Occupancy| C.R**
Jtrain (frequency| /hour /hour /route
/hour) /line /line /hour

7 25 31,992 27,022 4,970

B.C* : Boarding capacity
C.R** : Capacity to remain
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60
" % 2(round trip)
[

Spare Passenger per hour
per route (b)

(Passenger, ;s » — Passenger s p) X
a % Number of Route(N;)

Spare Passenger(b) > Induced Demand

Number of Route

Figure 8. Decision algorithm of the number of public
transit routes
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Table 11. Results of the number of bus routes by modal

Table 12. Results of the number of subway routes by

share (unit : route) modal share (unit : line)
Purpose of the super-tall building Purpose of the super-tall building
Bus Residen Business & Subway Residen Business &
modal share esidence Commerce modal share esidence Commerce
50F | 100F | 150F | 50F | 100F | 150F 50F | 100F | 150F | 50F | 100F | 150F
17 25 2
0, 0,
23% 16 16 16 16 41 | (+9) 22% 1 1 1 1 1 (+1)
18 20 30 2 2
0, 0,
26 | 18116 g | 18 | |+10) 28% o B B B R I
20 23 34 2 2 2
0, 0,
31% | 161 16 1y | 18 [ +19 % PP len] ! lenle
. 23 26 39 Y 2 2 3
3% 16116 i | 18 +10|+23) 40% V1 len] Y Jenleo
e Table 11, Table 129} %] 7} FHEHEEC U
. s o UFLE TR 44 VS BUSD 27 49
. w gl Mg 2 A% Aolukd 4ol Basht v
30 of Aepde] A3 A Aol 21 whS B3l AlF
s 2 s Aokt
25 3
20 o
V. 22 2 #5 o
15
15 13
12
10 E—
) N & =
5 __‘__g——— ?' 8
5 8 2 AP e 2030559 8, 45, FHEH
L L | Folake AZIA 7PAAQ 848 Eala EAN 97|
D T A 7l Bl Gl ol okt o
. o T ber of bus routes. brosress. bhan o E7IRAELE ER2REe AS Jt2d AA, g
igure 9. The number of bus routes progress change
of odal share progress BY TS Dgmel 29 wagh Ahde] YREAA) UL
S PRI
Figure 9¢} Z-& FHidE sl w2 X4 Fo] AREE AASHE oA dAE R A wE
S AU EY G5 9 3 FAY] S B2 HRYSE e I 2ueAEEY] 55 A3lE Ao of
o] 71877} Zolele Aoz Holy olgjd A Yl 213 A58 =4 2 it 24 H 3
F= 2nEASZE FRIL ADAGE $UHELE 271 Aol QLT HFATY] S AAR Y A
0E Gue WEEe] 717 Yo Beket 2o] slznt) n)A = FaEdE FPH o el
AsHie] A$ Table 129 Pl 77 Z4¢] A% 2 ol dFmE/MAIHe] F34 d39=g ANt
7 23S A9e YnRAdA BE 7]Z2e] Aekd T Ak, olFel AAekE AAE Felshd vt 2
BE egol ssES Ueith 97 0 4el A% W Y% aFaddd 2n3dEE 54 o
50% RN Zhedo] glo] @a) wAl 22 g0 2 94 A FAwd AAS vad A% FA8we 2
528 VEAY 5 U1, 1005 FRANE AGE  * FT 1978/ Fh A% 2L JA8me 4%
THESE 28% oY w 1709 Frlxie] HRs} Hit 55.76(&/) F7Fte A2 ey f3us@
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Table 13. Level of Service and Measure of Effectiveness by Transportation

Auto 50F 100F 150F
modal Bus Subway Bus Subway Bus Subway
P
HIpose share ( Al/ltoh) (Number | (Number ( A;toh) (Number | (Number ( Al/ltoh) (Number | (Number
(%) SCCVENTT of Route) | of Line) | oYM | of Route) | of Line) | o " |of Route)| of Line)
45 73.41 16 1 84.64 16 1 16 1
Residence 35 72.92 16 1 80.84 16 1 99.11 18 1
25 70.6 16 1 74.42 16 1 80.98 20 2
15 68.14 16 1 72.81 16 1 74.02 23 2
45 81.98 16 1 17 1 25 2
Business & 35 78.56 16 1 20 2 2
Commerce 25 73.46 16 1 23 2
15 70.82 16 1 78.34 26 2
[ LosD | | LOSE |
TEF 371l 95 2 AH8EdrE wEr|vAA AR, 2nFAEHES
o BlX= Jao] F Ao Z Vet Table 138 3 dart gtk oF B0 & 3t
sk 50Zel|A 1502082 2nZ2AZE Tt 7} =5 7R ddiEE] ¢ &
G5 7 FHHE MUAFE P Boll AE B 4 2 O 228 At f7] %]
Rom oAl FALE Hgt] GF 2 FHE=Y 7t2% KA nAe o shctat
= 22 HfES 1ot 9Tt wE FEYT F 9A 5 2uFUEHE
AR, e 7% Mot xskdol vig) ikt o tigt AHAE AES st & AFE P of
8o W2 w4 st R Jeldth & A8t g}
Aol 1 wAido] kst wet v wsgde v A, 2050550 YA T =243 Riglel o
ggEIt & Aoz ddd 4 gl 3 Ae S nEd ot gk B AT FoAe
Table 13 wEFE AH|agyE 2 FHEE PR A7} o] T8-S TS 1t Hegsed
Held Aog T2RE A Fxo| net diFus = 7] W&o 7} Aoel] M5 71 k. 28 HA
Mg B o7 g ol H & AlAdo] F oA o gt 7} sketa 7F A¥e] Y= B AlSdS FAAI] 9
ol=ZRIE AT, st A Ab9le] HwE B3 B ATt ZedE ofok
B ATe 27 48E PEr] Wl w1 g Ao|rt,
Al ERHEE AUAQl o E 7= 317} oY AR, dA dFas T4 A B A7 24|
o AA 2nFA5E A4 AT A G 43 g gFFuRle g w4 S7PE TS A
o B Ast & =EolA AR WHES w4 o AR 2uFFE A& Al Wiatd 22
7} 2 Al wB e A A% R gk Bkt o 3l AR oAfAY S SUAIE o wEA &
Fojd 4 ltha 7lgiE e vlolt}, T 2uEEE0] AT G U A LJUFE
MOEZ A3} o5 wjxiztg oy i & 5 dile
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